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(57) Abstract: The invention concerns an installation comprising means controlling printing quality supplied by a printed sheet 
feeding device (1-3). Downstream, printing means (12-16) print serial numbers and/or affix other elements. The quality of the 
number printing is controlled by a control device (17). A transfer device (18) transports the sheets to a stock of three stacks (21. 22. 
23) one of which collects the defective sheets. A marking device (19) affix a mark on the sheets considered unsuitable during the 
quality control. 
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Installation for treating sheets of printed paper 

The present invention relates to a installation for 
treating sheets of paper printed on both sides, 
5 especially papers of value, comprising a sheet-by-sheet 
feed device, transfer means, means for treating said 
sheets, and means for separation into at least two 
separate stacks, and to a method for operating this 
installation. 

10 

Installations for printing papers of value, such as 
checks, security papers and bank notes, are becoming 
increasingly sophisticated in order to prevent 
forgeries that are becoming easier to produce using the 
15 improved reproduction means currently available. 

The principal steps in printing papers of value are the 
following: printing, on both sides, sheets of paper or 
a reel of paper, depending on the different printing 

2 0 techniques, checking of the printing quality of the 
sheets thus obtained, numbering and affixing of other 
additional elements such as, for example, a signature 
on papers regarded as meeting the quality criteria, 
formation of stacks with sheets containing papers of 

25 value corresponding to the quality criteria, and 
formation of a stack with sheets regarded as 
unacceptable and optionally formation of a stack with 
sheets that have not undergone the desired treatment 
following stoppages or errors in the treatment. 

30 Thereafter, the sheets with the papers of value 
regarded as acceptable are cut into individual papers 
of value and sorted in order to form bundles numbered 
in sequence. There is also the possibility that the 
numbering of the papers of value is carried out after 
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cutting and not before. 

The present invention relates to one particular field 
of this production sequence, namely the treatment of 
the sheets after printing and intended to be checked 
5 and numbered. 

Usually, installations for treating printed sheets are 
installations comprising devices which carry out only 
part of this treatment, namely one installation checks 

10 the printing quality and separates the acceptable 
sheets from the unacceptable sheets, another 
installation does the numbering and another one the 
printing of additional elements such as a signature, 
date, etc., and another one checks the numbered sheets 

15 before or after cutting (usually on a sheet there are n 
rows and n columns of separate elements) and so on. 

The object of the present invention is to provide a 
installation for carrying out several or part of these 
20 operations for a single installation. 

The installation according to the invention is 
characterized in that it comprises means for checking 
the printing quality, means for printing a sequential 
25 number and/or additional elements, means for checking 
the numbering and/or for printing additional elements, 
and means for marking the sheets found to be 
unacceptable by one of the quality checking means. 

30 This installation has the advantage of making it 
possible, in a single pass, to carry out the operations 
of checking quality, of printing a sequential number 
and/or additional elements, of checking the quality of 
this printing, and of marking the sheets found to be 
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unacceptable and of guiding them toward a suitable 
stack. 

According to a variant, a device for verifying that the 
unacceptable sheets have been marked may be provided in 
order to improve the efficiency of the installation. 

According to another variant and in the case or each 
sheet consists of n columns and m rows of separate 
printed elements, the sequential numbering is carried 
out only on the sheets for which all the elements have 
been found to be acceptable. 

According to another embodiment, the sequential 
numbering is carried out on all the elements regarded 
as being acceptable, the numbering devices printing a 
special mark on the elements regarded as being 
unacceptable upon being checked for quality. 

According to another variant, the means for checking 
the printing quality comprise a device for checking the 
presence and quality of elements invisible to the naked 
eye. 

The quality of the printed sheets is checked by devices 
which may be of different types depending on the 
precision of the desired inspection and also on the 
type of image to be checked. Thus, for example, the 
quality of black-and-white printing may be checked by 
machines that inspect both the entire sheet or an 
entire paper of value, while a meticulous inspection of 
a color image involves the inspection of a sheet of 
paper or of a paper of value row by row. It is obvious 
that the devices used are of different design, 
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construction and cost. Hitherto, the users of such 
machines have purchased a installation according to 
type of inspection, which of course poses a purchase 
cost problem but also a problem of the space occupied 
5 by such machines. Moreover, some machines for checking 
the quality of bank notes use linear transfer means on 
which the sheets of paper lie flat, said sheets passing 
in front of devices for checking the quality by 
reflection off a face, and also a device for checking 
10 quality in transmission. This type of installation, 
like that for example described in EP-A-0 668 577 by 
the same Applicant, occupies a relatively large amount 
of space in the horizontal direction since the sheets 
run past three cameras on a flat transfer device. 

15 

The other object of the present invention is to 
provide, in the installation, a device for checking 
printing quality on both sides of a sheet in 
transmission, which occupies a relatively restricted 

20 horizontal space. Another object is to be able to 
modify the type of checking, that is to say to replace 
the optoelectronic devices used for rapidly checking 
quality so as not to stop the production line for a 
long period in order to make the modifications that 

2 5 would be needed in order to replace various 
optoelectronic apparatuses . 

This device for checking quality included in the 
installation according to the invention is 
30 characterized in that said device comprises a first 
group of rotary sheet-seizing members rotating about a 
first axis and a second group of rotary sheet-seizing 
members rotating about a second axis, parallel to the 
first, the rotation of the two groups being in opposite 
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directions and in synchronism, passage of a sheet from 
the first group to the second taking place along a 
contact generatrix of the circular paths described by 
said members so that each sheet follows approximately 
5 an S-shaped path, thus making it possible to present in 
succession each of its sides to two optoelectronic 
reflection-based checking means, so that one of the 
optoelectronic reflection-based checking means is 
located between the circular path traveled by a sheet 

10 about one of the axes of rotation and said axes, and so 
that the other optoelectronic reflection-based checking 
means is located between the circular path traveled by 
a sheet about the other axis of rotation and said axis, 
the optoelectronic transmission-based checking device 

15 also being located on the inside of one of said 
circular paths and the corresponding axis of rotation. 

The advantages of this device according to the 
invention are the fact that the sheets to be checked, 
20 instead of them moving along flat transfer means, move 
along an S-shaped path formed in fact by two circular 
arcs, thereby allowing it to occupy a relatively short 
horizontal space and using a space in the vertical 
direction to perform the checking. 

25 

Moreover, the fact of housing the optoelectronic 
checking apparatuses inside each of the arcs traveled 
by the sheets also makes it possible to save overall 
space since the apparatuses are inside a space which in 
3 0 any case would remain unoccupied. The seizing members 
of each group can either lie on the lateral surface of 
an apertured drum or be fastened to arms driven by a 
shaft coaxial with the axis of rotation. Such devices 
are described in detail in a parallel patent 
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application filed on the same day by the Applicant. 

According to a preferred variant of this quality 
checking device, the members for seizing the sheets are 
5 supported by a wall of a stand located perpendicular to 
said axes of rotation, while the optoelectronic 
checking means are supported by an element of a 
moveable parallel wall that is opposed to the first 
wall, provided with means for being able to be moved 
10 parallel to the axis of rotation and to gain access to 
said optoelectronic means, either for their maintenance 
or for their replacement with other optoelectronic 
means . 

15 According to another embodiment, the quality checking 
device may comprise two moveable wall elements, which 
makes it possible, after having removed the first wall 
element, to replace it with the second, and in this way 
to be able to change the type of bank note quality 

20 checking without stopping the device for a relatively 
lengthy period. 

Finally, this installation may be operated according to 
various methods of implementation, that is to say it is 

25 perfectly possible to use the installation to carry out 
only a check of the printing quality of the images, and 
in this case all that is required is to deactivate the 
means for printing the additional elements or the 
numbering while leaving the sheets to follow the same 

30 path, or to carry out only numbering, by deactivating 
the optoelectronic checking means, the sheets still 
following the same path but without undergoing any 
printing quality check. In this way, a multi-purpose 
installation is obtained, allowing, as required, either 
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a complete treatment to be carried out, that is to say 
a quality check, printing of numbering and optionally 
of an additional element, a check of the printing 
quality of the numbering and separation into separate 
5 stacks of acceptable and unacceptable sheets, or only a 
check of the printing quality of the image to be 
carried out without numbering, or simply numbering to 
be carried out without a quality check, but still using 
the same installation. 

10 

In addition, there is the possibility of modifying the 
type of printing quality check; for example it is 
possible to use a row-by-row quality check or a check 
of the entire sheet . 

15 

The invention will be described in greater detail with 
the aid of the appended drawings. 

Figure 1 shows, in a schematic side view, a 
20 installation for treating papers of value. 

Figure 2 is a view of an embodiment of the bank note 
checking device. 

25 Figure 3 is schematic perspective view of the bank note 
checking device with a removable wall element. 

Figure 4 is a schematic perspective view of a 
installation that includes the device of figure 3. 

30 

Figure 5 shows schematically another treatment 
installation. 
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The installation shown in figure 1 firstly comprises a 
feed device 1 for printed sheets S of paper, for 
example papers of value such as bank notes. These 
sheets S enter a transfer drum 3 via a feed roll 2 and 
5 are taken up by a first drum 4 driven in rotation in 
the direction of the arrow Fl . Said drum is provided 
with grippers for seizing the front end of a sheet. The 
drum 4 is apertured so that it is possible to carry out 
the various quality checks. This is because it is 

10 necessary to be able to see the surface of the seized 
sheet from inside the drum 4. In a first position 
inside the drum 4 we have a camera 5 which makes it 
possible to check by transmission, and facing this 
camera outside the drum there is a device 6 for 

15 illuminating the sheet on its opposite side. 
Thereafter, the sheet continues its travel in the 
direction of the arrow Fl and arrives so as to face an 
optoelectronic reflection-based checking device 7 
illuminated by devices 8, the sheet being held in a 

20 regular configuration by a suction device 9. In the 
present case, the quality check is made row by row as 
the drum 4 rotates past the quality checking device 7. 
Thereafter, when the sheet arrives at the point of 
contact between the drum 4 and a drum 10, the sheet is 

25 taken by a seizing device from the drum 10, and goes 
past another optoelectronic reflection-based checking 
device 4', the sheet being illuminated by an 
illumination device 8', and a row-by-row quality check 
is also carried out as before, the sheet being held in 

30 a regular manner by a suction device 9' . Of course, the 
drum 10' rotates in the direction of the arrow F2 , 
which is the opposite direction to that of the arrow 
Fl, thereby making it possible, as the sheet S passes 
from the drum 4 to the drum 10, to change the side of 
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the sheet that is turned toward the inside of the drum 
10 . The drum 10 has a construction very similar to that 
of the drum 4. Thereafter, the sheet passes via a 
series of transfer rolls 11, and a printing roll 12 on 
5 which two elements 13 and 14 act, for numbering or for 
affixing alphabetical elements. Each of the printing 
elements 13 and 14 is inked by an inking assembly which 
does not form part of the present invention. The rolls 
13 and 14 are also provided with a cleaning device, as 
10 is standard practice in this type of installation. 

Secondarily, an additional unit 15 may be provided for 
printing an additional element such as, for example, a 
signature and/or a date, on papers of value before they 
15 pass to the numbering station. 

The use of "smart", and therefore electronic, numbering 
machines makes it possible to have sequential numbering 
either on all the elements or papers of value of an 

20 acceptable sheet or on the acceptable elements or 
papers of value of all the sheets. Thus, if it is 
possible to number all the elements regarded as being 
acceptable after checking, the scrap is reduced. In 
addition, it is possible to print a special mark for 

25 the numbering machine on the unacceptable elements, 
which mark may, for example, be a series of lines. When 
only sheets regarded as being acceptable are numbered, 
the numbering machines are deactivated during passage 
of an unacceptable sheet, for example by releasing the 

3 0 pressure on the numbering rolls. This makes it possible 
to maintain the correct sequence, even with non- 
electronic numbering machines. 

After the sheets have been numbered, they run past an 
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optoelectronic device 17 for checking the printing 
quality of the numbering. Next, the sheet S is taken up 
by a chain transfer device 18 and the sheet runs past a 
marking device 19. This device 19 applies a mark to the 
5 upper part of the sheets that have been found to be 
defective, either during the quality check of the 
printing by reflection or transmission, or by the 
device for checking the printing quality of the 
numbering. A device 20 checks whether the sheets 

10 regarded as being unacceptable have indeed been marked 
by the device 19 and thereafter the sheets are directed 
toward a stacking device. It has a first stack 21 for 
the sheets regarded as being good, a stack 22 for the 
sheets regarded as being scrap and finally it may have 

15 a third stack 23 which either it also contains sheets 
regarded as being good, or they may contain sheets that 
have not been checked or numbered following inopportune 
stoppages of the installation or errors during the 
treatment and that these sheets must pass through the 

20 installation one more time. 

It should be emphasized that one important point of 
this installation is the fact that all the elements are 
in perfect register, that is to say that the various 

25 elements are driven in synchronism, for example by 
means of a central motor 24 which, by means of a 
toothed wheel and, for example, cogged timing belts, 
makes it possible to drive the entire installation in 
perfect synchronism, an unquestionable requirement as 

30 regards the proper running of such a installation. 



In figure 2 we have shown the part surrounded by dotted 
lines of the installation in figure 1 relating to 
another type of check of the printing quality. In the 
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present case, the paper feed elements 2 and 3 are 
identical, as are also the drums 4 and 10, the only 
differences relating to the system for checking the 
sheaths of paper by reflection. Thus, a first 
5 optoelectronic device 25 makes it possible to scan the 
entire sheet in one go, that is to say a less precise 
quality check used in particular for black-and-white 
printing. Another similar device 25' makes it possible 
to check the other side of a sheet. The transmission- 

10 based quality checking device 26 is this time inside 
the upper drum. It is obvious that the sheets are held 
in a regular position facing the quality checking 
device 2 5 and 25' by suction devices 27 and 27' . A 
device 28 makes it possible to illuminate the sheet 

15 from the other side in order to check the quality by 
light transmission. 

Details regarding the construction of the drums 4, 10 
and also the elements for making the entire 
20 installation move in synchronism will be found in the 
Applicant's parallel patent application filed on the 
same day at the Federal Institute of Intellectual 
Property in Switzerland. 

25 The drums 4 and 10 may also be replaced with devices 
for seizing the end of a sheet and making them rotate 
about an axis A or B, like those described in the 
aforementioned patent application. 

30 The installation described in figure 1 is in its most 
complete form and it makes it possible, from a stack of 
sheets S, to carry out firstly a check of the printing 
quality by reflection and by transmission, followed by 
complementary printing, for example, by means of the 
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assembly 15, the affixing of a signature or a date, or 
both, followed by numbering, thereafter a check of the 
printing quality, transfer past a device affixing a 
mark on the sheets having a defect, followed by a 
5 device checking that a mark has indeed been affixed to 
the sheets regarded as being unacceptable during a 
quality check, and then a stacking device for 
separating the acceptable sheets from those that are 
not and optionally from those that have not been 
10 treated, whether not checked or not numbered. 

It was mentioned above that a check with lower 
requirements may be made, for example for black-and- 
white images in relation to the device described in 
15 figure 2 . 

It is also possible to use this installation to carry 
out only some of the operations. For example it is very 
possible to carry out only the quality check and to 

20 dispense with numbering the papers of value; in this 
case, all that is required, without touching the 
arrangements of the various elements of the machine, is 
to deactivate only the elements applying printing to 
the sheets, that is to say a sheet S will follow the 

25 same path through all the elements but it will undergo 
only a quality check by reflection of both its surfaces 
and by transmission, and it will then pass through the 
other devices in order to be conducted either to a 
stack containing the sheets regarded as being 

30 acceptable, or to the stack containing sheets regarded 
as being unacceptable. 

Likewise, it is possible to use this installation only 
for numbering and for affixing an additional element. 
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without the prior quality check being made, and in this 
case the operation of the optoelectronic checking 
devices, that is to say the elements 5, 7, 8, 7', 8', 
are deactivated and in the other case the elements 25, 
5 25' and 26 are deactivated, thereby allowing the sheets 
to pass over the drums 4 and 10 but without undergoing 
a quality check and thereafter to come to the 
additional printing device for the numbering or the 
affixing of another element, before being finally 
10 guided toward one of the stacks 21, 22, 23. 

In figure 3 we have shown a stand 100 having a first 
wall 101 inside which the various elements shown inside 
the dotted frame of figure 1 or figure 2 are housed, 
15 namely the transfer roll 3, one of the output roll 11 
and the drums 4 and 10 or equivalent elements as 
described in the abovementioned parallel patent 
application. 

20 The spindles of the drums or rotating members are fixed 
to the wall 101 of the stand and the various quality 
checking devices, which are not shown in this figure, 
are placed on a movable wall element that can move 
perpendicular to the wall 101. This wall element is 

25 provided with various supports 102, 103, 104, 105, 106, 
107 integral with the elements 109 and 110 which are 
placed on a structure 111, these being mounted on a 
carriage 112 that moves along a path 113, 114, making 
it possible to remove all of the optoelectronic means 

30 for checking the quality of a sheet to the outside of 
the stand 100 in order either to carry out maintenance 
or repair, or to change said optoelectronic checking 
means, for example for going from those in figure 1 to 
those in figure 2, or vice versa. 
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Thus, by removing the frame 111 which constitutes part 
of the wall parallel and opposed to the 101, it is easy 
to make the modifications needed to convert the 
5 installation of the quality checking device by changing 
the various elements. 

According to an alternative embodiment, it is possible 
to have two frames 111 with the various elements 

10 described, on one of which may be placed the 
optoelectronic means like those depicted in figure 1 
and in the other the optoelectronic means like those in 
figure 2, thereby making it possible to change the type 
of checking rapidly by replacing one of the frames 111 

15 with the other, without causing a prolonged stoppage of 
the installation. The stand 100 is provided with 
various opening flaps 115 allowing access to various 
elements located inside the stand 100 in order to make 
checks or to carry out maintenance. 

20 

In figure 4 we have shown, in perspective and 
schematically, a complete installation corresponding to 
that of figure 1 with the exception that four stacks 
have been provided at the end, for storing sheets. In 
25 this figure 4, we have, of course, shown the device for 
checking the quality of the sheets with its removable 
wall. 

We will now briefly describe a installation according 
3 0 to the invention having a configuration different from 
that described above, especially as regards the device 
for checking the printing quality of bank notes. This 
installation includes a printed-sheet feed device 101 
and two transfer rolls 102 that feed a device for 
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checking the quality of bank, notes by reflection of 
each of the surfaces and by transmission. 

Said device is formed from two drums 104 and 110. On 
5 one side of the drum 104 there is an optoelectronic 
device 108 for checking the quality by reflection. This 
device checks that side of the sheet lying toward the 
outside of the roll 104. A similar device 107, also 
lying outside the roll 110, checks the other side of 

10 the sheet, which also in this case moves along an S- 
shaped path. Thereafter, the sheet passes via a 
transfer roll 199 to a transfer device formed from two 
roll 198 and 197 which drive a transfer device 19S of 
the conveyor belt or chain type, making it possible for 

15 the sheet to run past a transmission-based checking 
device 105. In the present case, the device for 
checking printing quality of a sheet on both sides and 
by transmission is formed by a device which occupies a 
greater space in the horizontal direction than that 

20 used for the previous installation. Thereafter, the 
sheet passes via a transfer roll ill to a printing 
device which is composed, as previously, of a device 
115 for printing elements such as a signature, date, 
etc., in order, thereafter, for the sheet to pass over 

25 a printing roll 112 so as to be numbered by the devices 
113 and 114. This printing installation is very similar 
to that of the installation described above. A device 
for checking the quality of the printing carried out in 
this device is also provided, but it is not shown in 

30 this figure. Thereafter, a chain transfer device 118 
conducts the sheets to a device 119, 12 0 for marking 
the unacceptable sheets and for verifying that these 
sheets have been marked. Thereafter, the sheets are 
stored in stacks 122, 123 if they have been considered 
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to be acceptable or they exit toward a device 121 when 
the sheets have been considered to be unacceptable. 

In the case of this installation, it is also possible 
5 to provide an optoelectronic device for verifying the 
elements that are invisible to the naked eye. 

This installation may also be operated in the modes 
described above, that is to say for checking the 

10 printing quality of additional elements and numbering, 
or only for checking quality without numbering, or only 
numbering without checking quality by reflection or by 
transmission. In these cases too, all that is required 
is to deactivate the elements that carry out these 

15 functions, thereby also making it possible for this 
installation to be used in different modes without 
making essential modifications. 

In the present case, if the quality check made by the 
20 devices 107, 108 and 105 has to comply with certain 
criteria, these apparatuses must be replaced with 
suitable apparatuses as in the case of the previous 
installation, except that a movable wall supporting 
these apparatuses has not been provided. 

25 
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CLAIMS 

1. A installation for treating sheets of paper 
printed on both sides, especially papers of value, 
5 comprising a sheet -by- sheet feed device, transfer 
means, means for treating said sheets, and means for 
separation into at least two separate stacks, 
characterized in that it comprises means for checking 
the printing quality, means for printing a sequential 
10 number and/or additional elements, means for checking 
the numbering and/or for printing additional elements, 
and means for marking the sheets found to be 
unacceptable by one of the quality checking means. 

15 2. The installation as claimed in claim 1, 
characterized in that the installation also includes a 
device for verifying that the unacceptable sheets have 
been marked. 

20 3 . The installation as claimed in either of claims 1 
and 2, characterized in that each sheet has separate 
printed elements arranged in n columns and m rows. 

4. The installation as claimed in claim 3, 
25 characterized in that the numbering is carried out in 

sequence on the elements of a sheet, all of the 
elements of which have been regarded as being 
acceptable upon being checked for printing quality, the 
numbering devices being deactivated during passage of a 
3 0 sheet regarded as being unacceptable. 

5. The installation as claimed in claim 3, 
characterized in that the numbering is carried out in 
sequence by electronic numbering devices on the 
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elements regarded as being acceptable upon being 
checked for quality, the elements regarded as being 
unacceptable being marked by the numbering devices with 
a special mark. 

5 

6. The installation as claimed in one of claims 1 to 

5, characterized in that the quality checking means 
comprise optoelectronic devices designed to check the 
printing quality by reflection on each side of a sheet, 

10 and by transmission. 

7. The installation as claimed in one of claims 1 to 

6, characterized in that the quality checking means 
comprise optoelectronic means for checking the presence 

15 and the quality of elements invisible to the naked eye. 

8. The installation as claimed in one of claims 1 to 

7, characterized in that the quality checking means 
comprise a first group of rotary sheet-seizing members 

2 0 rotating about a first axis and a second group of 
rotary sheet-seizing members rotating about a second 
axis, parallel to the first, the rotation of the two 
groups being in opposite directions and in synchronism, 
passage of a sheet from the first group to the second 

25 taking place along a contact generatrix of the circular 
paths described by said members so that each sheet 
follows approximately an S- shaped path, thus making it 
possible to present in succession each of its sides to 
two optoelectronic reflection-based checking means, so 

30 that one of the optoelectronic reflection-based 
checking means is located between the circular path 
traveled by a sheet about one of the axes of rotation 
and said axis, and so that the other optoelectronic 
reflection-based checking means is located between the 
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circular path traveled by a sheet about the other axis 
of rotation and said axis, the optoelectronic 
transmission-based checking device also being located 
on the inside of one of said circular paths and the 
5 corresponding axis of rotation. 

9. The installation as claimed in claim 8, 
characterized in that said rotary members are supported 
by a wall of a stand, said wall being perpendicular to 

10 said axes of rotation, and in that the optoelectronic 
quality checking means are supported by an element of a 
parallel movable wall that is opposed to the first 
wall, said movable wall element being provided with 
means for being able to be moved parallel to said axes 

15 of rotation so as to be able to completely disengage 
said optoelectronic means in order to allow maintenance 
or replacement of said optoelectronic means depending 
on the type of check to be made. 

20 10. The installation as claimed in claim 9, 
characterized in that the quality checking means have 
two interchangeable movable wall elements, each being 
provided with optoelectronic checking means of a 
different type, allowing the change of checking type to 

25 be made by substitution. 

11. The operation of the installation as claimed in 
one of claims 1 to 10, characterized in that the 
printing elements of the printing device located 

30 downstream of the quality checking device are 

deactivated so as to use the installation only for 
checking quality. 

12. The operation of the installation as claimed in 
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one of claims 1 to 10, characterized in that the 
optoelectronic means for checking the quality of the 
sheets are deactivated so as to use the installation 
only for printing additional elements. 
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